This laboratory study describes the flow and deposition observed in and around a 13 finite patch of vegetation located at the wall of a channel. Two patch densities are 14 considered with 2% and 10% solid volume fraction. The velocity field, measured in and 15 around the patch by acoustic Doppler velocimetry, revealed three distinct zones. 16 First, there is a diverging flow region at the leading edge of the patch, where the flow in 17 line with the patch decelerates, and the bulk of the flow is diverted toward the open 18 channel. Second, there is a fully developed region within the vegetation, where the 19 velocity is uniform across the patch width and along the length of the patch. Third, a 20 shear layer forms at the interface between the patch and adjacent open channel. The 21 pattern of deposition in and around the vegetation was characterized by releasing 22 12-micron spherical, glass particles and recording net deposition on a set of glass 23 slides. In the diverging region, net deposition increases in the stream-wise direction, 24 as the local velocity decreases. In the fully developed region of the patch, deposition 25 decreases with longitudinal position, as the concentration in the water column is 26 depleted. The deposition pattern is nearly uniform across the patch width, consistent 27 with the velocity field and suggesting that turbulent diffusive flux across the lateral 28 edge of the patch is not a significant source of particles to the patch under the 29 conditions studies here.
 v is less than b, then the vegetation is segregated into two regions, an outer region of 84 width  v that has rapid exchange with the adjacent open water and an inner region that 85 has much slower water renewal. The rate of turbulent diffusion of scalars is typically 86 ten to one hundred times faster across the outer region, than across the inner region In contrast to White and Nepf (2007 a,b) and Sharpe and James (2006) , who 93 focused on transport at the lateral edge of a patch with effectively infinite length, this 94 study will focus on the flow and transport at the leading edge of a finite-length patch. 95 We denote the stream-wise coordinate as x, with x = 0 at the leading edge. The 96 lateral coordinate is y, with y = 0 at the side boundary ( Figure 1 ). Because the 97 6 6 vegetation creates high drag, much of the flow approaching the patch from upstream 98 will be diverted away from the patch. Based on studies of submerged canopies, we 99 expect that the region of diversion will extend some distance into the vegetation (Nepf 100 and Vivoni 2000). In Figure 1 x D denotes the end of the diverging region.
101
Downstream of x D , the flow field evolves into the shear-layer described by White and with  = 0.02 (±15%) for rigid vegetation and solid volume fractions between 1% and 114 4% (Ghisalberti and Nepf, 2005) . Sharpe and James (2006) found that the diffusivity 115 of particles in the outer region, which they call the transition zone, increases with 116 increasing stem density and increasing flow depth, both of which are associated with 117 increasing velocity difference, ∆U. This is consistent with (2). and conditions within the patch favor deposition, then the deposition profiles will be 156 maximum near the edge and decrease into the vegetation, following the 9 consistent with (5), as a larger  max is predicted for larger h and smaller V s . Equation
162
(5) suggests that transverse deposits will be graded by particle size, because it 163 predicts that larger particles (higher V s ) will have a smaller lateral footprint of 164 deposition. Deposits will be coarser near the interface and become finer moving 165 away from the interface, as  max increases with decreasing V s . Figure 1 ). However, the lateral turbulent transport will only produce a significant net 181 flux into the patch if C c is significantly less than C o , i.e. beyond x e . For this reason, the 182 signature shape that lateral turbulent diffusion leaves on the deposition pattern ( Figure   183 10 2) will only be observed for x >> x e . In this study, we consider the deposition pattern 184 for x < x e . New velocity measurements verify the flow field proposed in Figure 1 . 185 The flow field is then used to explain and model the observed pattern of deposition. the open channel and vegetation, respectively. Based on these estimates and the 225 criteria above, we sought a particle with a settling velocity on the order of 0.1 mm/s.
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We selected a glass bead with diameter d P of 12 μm and a density  of 2500 kg/m 3 227 from Potters Industry, Inc., Valley Forge, PA.
228
To begin the deposition study, 550 grams of particles were vigorously mixed 229 with water in small containers. The mixture was poured across the width of the within uncertainty, indicating that the slide size did not influence the measurement.
242
The weight of the slide after the experiment minus the weight before was taken as the (Figure 5 ). The solid line in Figure 5 denotes the edge of the patch.
301
Integrating the velocity over the patch width showed that 5% and 12% of the flow suspended sediment on the deposition pattern was comparatively small. This is 380 consistent with the patch scaling described above. According to equation (6), x e has 381 the value 7 m and 20 m, for the dense and sparse patches, respectively (Table 1) .
382
Our measurements were taken at distances less than x e . Further, the pattern of less than x e , then deposition within the patch will be fairly uniform across the patch 394 width. If the patch length is greater than x e , then the deposition will be higher near the 395 patch edge, and decreasing away from the edge. Since x e depends on the settling 396 velocity (eq. 6), the deposition pattern will differ with particle size. 
405
The rate at which mass, m, accumulates at the bed, dm/dt, is described by
408 409
with C the concentration of particles in the water and p the probability that a particle 410 reaching the bed will remain deposited. For simplicity, we focus on the dense patch, The deposition pattern in the region of deceleration can be described relative to that 425 observed at a position upstream that is not affected by the vegetation, denoted by
The deposition probability given by Engelund and Fredsoe (1976) is K is a friction coefficient, taken to be 1, and  is the dimensionless shear stress. g is gravitational acceleration, s p is the ratio of particle density to fluid density, and d p is 438 the particle diameter. The critical shear stress,  C , is the shear stress at which 439 sediment motion is initiated. As the flow decelerates, the local value of u * decreases, 440 and the probability of deposition increases, until reaches  c . For <  c , p is set to 1.
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Based on the magnitude of the particle Reynolds numbers (Re* = u * d p / ≤ 0.2), the 442 critical dimensionless shear stress is  c ≈ 0.2 (Julien, Figure 7 .5, 1995). Because it is 443 not possible to measure the turbulent stress near the bed, the friction velocity is (1400s), suggesting that the particle concentration in the water declined over the 458 length of this region, which in turn influenced the pattern of net deposition. However, 23 conditions, the particle concentration in the water evolves longitudinally due to the 466 deposition, with p = 1
This yields the following water concentration
The rate of deposition, dm/dt, can then be described by (7) and (13), with p =1.
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Integrating over the duration of the experiment, 
